ABSTRACT: Boolean networks are used to model biological networks such as gene regulatory networks. Often Boolean networks show very chaotic behaviour which is sensitive to any small perturbations. In order to reduce the chaotic behaviour and to attain stability in the gene regulatory network, nested Canalizing Functions (NCFs) are best suited. NCFs and its variants have a wide range of applications in systems biology. Previously, many works were done on the application of canalizing functions, but there were fewer methods to check if any arbitrary Boolean function is canalizing or not. In this paper, by using Karnaugh Map this problem is solved and also it has been shown that when the canalizing functions of n variable is given, all the canalizing functions of 1  n variable could be generated by the method of concatenation. In this paper we have uniquely identified the number of NCFs having a particular Hamming Distance (H.D) generated by each variable i x as starting canalizing input. Partially NCFs of 4 variables has also been studied in this paper.
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 n variable could be generated by the method of concatenation. In this paper we have uniquely identified the number of NCFs having a particular Hamming Distance (H.D) generated by each variable i x as starting canalizing input. Partially NCFs of 4 variables has also been studied in this paper. Index Terms-Karnaugh map, Canalyzing function, Nested canalizing function, Partially nested canalizing function, Concatenation
INTRODUCTION
Idea of canalization was given by Kauffman [1] . Canalizing function is a kind of boolean function in which output of the boolean function can be predicted by the input of at least one variable. For example if the boolean function
is considered and if the input for any one of the variables is 1 output of the function will be always 1, so through input of only one variable the output of the function can be obtained. For non canalizing function like 2 1 x x f   input for both the variables are needed to obtain the output of the function. [2] [3] [15] gives an idea and also formula for finding the upper bound, the number of canalyzing functions and nested canalyzing functions in n variable boolean function. It does not give any method for identification of any arbitrary n variable boolean function. This problem of identification of any arbitrary boolean function as canalizing function has been solved in this paper using K-Map. Identification of canalyzing function by the help of Karnaugh Map avoided many arithmetic computations which were done for identification of canalyzing function using semi tensor product [16] . Behaviour of biological systems can be reflected by canalizing functions [4] . It has been seen in [5] [6] [10] that canalizing function and its variants proved to be very useful for identification of gene regulatory network. Prediction of protein structures, their functions, stability and phase transition of boolean network with respect to canalyzing function were done in [7] [14] . Some ordered behaviour were observed in the boolean network when they were described by canalyzing rules [8] [9] . The dynamics of the boolean network with regards to canalyzing functions, their extension and characteristics over a finite field has been discussed in [11] [12] [13] . Karnaugh Map [19] is mainly used for simplification of boolean network [17] . In this paper an attempt has been made to detect if any arbitrary given function is canalyzing or not. It has been observed that by the method of concatenation also all the canalyzing functions in 1  n variables can be detected from the canalyzing function of n variables. Different properties of the canalyzing function have also been described by the help of Karnaugh Map. Here one formula has been derived to find the number of nested canalyzing functions which is generated uniquely having a particular hamming distance j with starting canalyzing input i x . For 4 variables the number of partially nested canalyzing functions having different depths was also calculated.
In section 2, some preliminaries on canalyzing function, Karnaugh Map and theorem for identification of canalyzing function has been included. In section 3, some properties of the canalyzing functions, and their generation in 1  n variable from n variable were explained.
In section 4 and 5 some analysis on nested canalyzing and partially nested canalyzing function has been discussed. Table 3 .All the canalizing functions of 2 variables generated from different canalizing inputs can be obtained from Table  4 . "*" marked position in Table 4 can be filled up in four ways {00,01,10,11}. So the total number of distinct canalyzing functions obtained for 2 variable are {1100, 1101, 1110, 1111, 0000, 0001, 0010, 0011, 0111, 1011, 0100, 0101, 1000, 1010} 
NESTED CANALYZING FUNCTION
Nested canalyzing function (NCF) are special type of canalyzing function and they are defined in [6, 15] 
ILLUSTRATION WITH EXAMPLE:
For n=4 the number of NCF is 736. From the formula given in lemma 9 also the same result is obtained.
PARTIALLY NESTED CANALYZING FUNCTIONS (P.N.C.F)
The definition of P.N.C.F can be obtained from [6] 
